cedures). A previously described mutant, gigas (gig; meaning "giant" in Latin), exhibits a very similar large cell phenotype (Ferrú s and García-Bellido, 1976; Canal et al., 1994). gigas was originally isolated as a mutant with larger bristles in clones (Ferrú s and García-Bellido, 1976), and gigas mutant photoreceptors in eye clones are two to three times larger and establish more synapses than normal neurons (Canal et al., 1994) . Although the reported map position of gigas (3-36.5; Canal et al., 1994) differed from that of C1, we found that all eight C1 alleles failed to complement the three gigas alleles (gig
109
, gig 25 
, and gig 5C8
). This prompted us to remap gigas, and we found that its location did indeed coincide with that of C1. Since C1 and gigas show similar phenotypes, fail to complement, and are at the same cytological location, we conclude that C1 is allelic to gigas and henceforth refer to our C1 mutations as gigas alleles.
Molecular Characterization of the gigas Locus
Individual BamHI and EcoRI fragments from a genomic P1 clone (DS01924) that covers the 76F-77A2 region were used to look for polymorphic DNA bands in geno- , the developmental program of these cells seems to prolarvae with the hs-gig transgene survive until late third ceed normally. When mutant clones are generated in instar, develop melanotic tumors (data not shown), and the wing, sensory bristles in the clones are larger but die at prepupal stage. Since the homozygous mutant appear otherwise normal ( Figure 1D ). In C1 clones on animals die much earlier, we consider these to be partial the wing blade, hair density is decreased ( Figure 1F) Figure  A and B (Figure 7 ). These are presumably pigment cells, 6C). In gigas mutant clones, no strong staining with anticone cells, and the R1, R6, and R7 photoreceptor cells PH3 is seen either at the apical surface of the eye disc that go through an additional cell cycle. These cells ( Figure 6D ) or in other regions of the eye discs (data not still seem to respond to a developmental signal and shown), implying that gigas mutant cells do not enter upregulate G 2 cyclins, although the rapid downregula-M phase in the developing eye discs. tion of cyclins does not occur. Lower but significant These observations suggest that gigas mutant cells levels of cyclins are detected in all other cells in the eye in the eye disc can still enter S phase but might not disc, including cells in the MF (Figure 7 ). These mutant enter M phase. The fact that there are multiple cells in cells are able to differentiate into the full range of cell mutant clones, however, suggests that more than one types found in the adult eye despite their endoreplication type of cell cycle operates during the course of disc phenotype. development and that Gigas is not required for all of the cell cycle types. Alternatively, Gigas might be a stable Discussion protein so that the phenotype is only manifested after several rounds of cell division. Since gigas mutant clones contain many cells, gigas mutant cells must initially be able to divide after mutant clones are produced by mitotic recombination. The explanation we favor to account for this ability is that there staining, fixed discs were incubated with DAPI (1 g/ml) and TRITCphalloidin (Sigma; 1 M). Discs were mounted in 90% glycerol in Isolation of Gigas Genomic DNA and cDNA phosphate-buffered saline (PBS). Confocal microscopy was done Genomic DNA was prepared from 80-1 and w; gig/TM6B lines and using a Leica TCS NT microscope. Confocal images were pseudigested with a combination of two enzymes (BamHI-EcoRI, EcoRIdocolored and merged using Adobe Photoshop. HindIII, or BamHI-HindIII), subjected to electrophoresis on 1% agarose gels, and transferred to Nylon membranes. stained with DAPI (1 g/ml) at 4ЊC overnight. The discs were washed A Drosophila expressed sequence tag (EST clone number LD11221) and mounted in 90% glycerol in PBS. A z series of confocal images that displayed significant similarity to the N-terminal sequence of were acquired with a constant distance of 2/3 m between slices. TSC1 was identified.
Gigas Is Required for the Decision Whether

BrdU Labeling
Images were acquired in a linear range of DAPI fluorescence. Four (wild-type nuclei) or six (gig nuclei) images were projected to a DNA Sequencing and Analysis single plane using the mean value projection method, and the mean DNA sequences were performed by the dideoxy chain termination fluorescence value for each nucleus was measured. The resulting procedure (Sanger et al., 1977) using an ABI DNA sequencer. Temvalues were multiplied by the number of pixels in the region and plates were prepared by sonicating plasmid DNA and inserting the the number of sections used to make a single projection. sonicated DNA into M13mp10 vector. The 6.2 kb gigas cDNA and 3.8 kb Drosophila TSC1 cDNA (LD11221) were sequenced on both
